Materials and Methods

A detailed description of the automatic Wilhelmy
plate surface balance used in the present work was given previously 3 . The trough was machined out of aluminum and coated with teflon. Glass strips coated with teflon were used as barriers. The entire apparatus was housed in an electrically shielded, environmental chamber with provision for flushing with nitrogen. Surface potential measurements were made using a radioactive electrode (50 KV beta emitter, Ni 63) x /2 cm above the surface of the film, a Ag -AgCl electrode in the subphase and an electrometer (Keithley, Model 610). The radioactive electrode could be rotated to either side of the barrier so that the difference in potential between the film and aqueous phase could readily be determined.
The aqueous phase consisted of 10 -2 M phosphate buffer (pH 7.8) plus PMS, BV or ascorbate. A flask containing the aqueous solution was placed in the environmental chamber and outgassed by bubbling it actively with nitrogen gas for 10 minutes. The solution was then poured into the trough and the surface cleaned under nitrogen. When working with PMS an amber safe light was used when cleaning the surface. A small volume (300 /zl) of a benzene solution containing Chi (3.6 x 10 16 molecules) was added to the surface using a gas tight Hamilton microliter syringe. After addition of Chi to the surface total darkness was maintained until the effects of light were considered. For the photochemical experiments a 500 W slide projector was used in conjunction with a KG-1 Chance infra red filter (Chance-Pilkington Works, Great Britain). An area of 150 cm 2 was irradiated at an intensity of 3.8 x 10 5 ergs/cm 2 sec. All experiments were carried out with white light unless stated otherwise. For estimates of quantum yields an interference filter (677 nm) (Farrand Optical Co., N. Y.) was employed giving an intensity of 4 x 10 -10 einstein/cm 2 sec.
The pressure n at which the area/molecule is determined is given as an numerical subscript, i. e., A". By extrapolating the linear portion of the surface isotherm curve to n = 0 one obtains A0 (for Chi a A0 = 122 Ä 2 ) 5 . Because of the uncertainties involved in this extrapolation it is sometimes preferable to use the better defined values at yr=10 and n = 20 dyn/cm, i.e., A10 and A20, respectively. The surface potentials for a film AV reported in this work correspond to the area/molecule of A0 (AV is a function of area).
The flow chart used in performing each experiment on the surface balance is shown in Fig. 1 . This procedure provides tests for leakage of the film past the barrier, stability of the film and photoactivity. After Chi is added to the surface the environmental chamber is evacuated and reflushed with nitrogen in order to remove the benzene vapor; an isotherm is then measured. The stability of the film is determined by maintaining a n of 10 dyn/cm for 10 minutes with the automatic balance. If there is a change in the total area of the film (i. e., Ad) the time course of the change is recorded. When the film has stabilized an isotherm is measured. Light is turned on and the surface examined for signs of pigment leakage past the barrier. If there are no signs of leakage the film is collected and the absorption spectrum is measured.
On the other hand, if there is no change in area (i. e., no Aa) at constant n the isotherm is remeasured and the film is irradiated at 71 = 10 dyn/cm. If there is a Aa it is recorded as a function of time. When the reaction is completed (a is no longer changing) an isotherm is measured, the film collected and its absorption spectrum determined.
However, if irradiation for 10 minutes has no effect on the film (no Aa) an isotherm is measured. If the experiment was carried out in nitrogen the light is turned off and air is admitted; one now goes bade to the beginning and proceeds as if a new experiment were started. Alternatively if air is already present the film is collected and the absorption spectrum is measured. completion. No steps were taken to identify the products comprising oxPMS. In Table I viously that Chi films, in N2, are rather stable to irradiation 3 ).
The data for area/molecule and surface potential of Chi complexes after irradiation are summarized in Table II .
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